ABSTRACT. Previous research has indicated that residents' satisfaction with neighborhood conditions helps shape attitudes and has a high impact on residential valuations. This paper reports on research that sought to analyze the relationship between neighborhood characteristics and residents' degree of satisfaction. Based on the construction of a fuzzy cognitive map (FCM), which involved residents from several high-and low-quality neighborhoods in the Central-West region of Portugal, a framework that adds value to the way key determinants of neighborhood satisfaction are identified is proposed. Because FCMs allow the understanding of the cause-and-effect relationships between factors to be improved, this framework shows that for satisfaction with the neighborhood to increase, more attention needs to be paid to positive attitudes toward subjective variables that interfere with residents' satisfaction. The results presented can provide relevant information for the effective and efficient planning and development of residential environments. Strengths and weaknesses of this proposal are also discussed.
INTRODUCTION
In light of rapid world-wide industrialization and urbanization processes, the constructed landscape of places can add to, or subtract from, individuals' sense of satisfaction. It is widely known that deteriorated housing, low-quality neighborhoods, urban density and high crime rates, for example, can lead to increased social and psychological problems for residents (cf. Greenberg, Crossney 2007; Austin et al. 2012; Hipp et al. 2012; Honold et al. 2012; Kyttä et al. 2013) . According to Bonaiuto et al. (2003: 42) , this link is bi-directional, because residential and neighborhood satisfaction "encompasses cognitive, motivational and behavioural aspects, reflected in psychological correlates such as the tendency to give favourable evaluations of their dwelling place, improving it and their reluctance to leave it". Hence, sense of satisfaction influences residential choice and housing valuations, creating price volatility in the residential real estate market. In this sense, it has become increasingly important to evaluate neighborhood satisfaction for many reasons, and increasing interest has been shown toward the study of what people think of their neighborhood and how it affects their lives. In particular, neighborhood satisfaction, which broadly refers to residents' overall evaluation of their neighborhood habitat (cf. Hur et al. 2010) , provides the basis for decisions about improvements in residential communities and about the design and development of future living environments, which is of prime concern for planners, policymakers, developers and city administrators (see Liu 1999; Amole 2009; Mohit et al. 2010; TeckHong 2012) . Furthermore, among real estate hot topics, neighborhood satisfaction has been increasingly studied for the following reasons: (1) earlier research showed that neighborhood, as an intermediate level of analysis, serves as a link between "home" and "city" in people's perceptions of residential environments (Bonaiuto et al. 2003 (Bonaiuto et al. , 2006 ; (2) neighbors are commonly seen as an important community resource (young et al. 2004) ; and (3) neighborhood satisfaction allows both objective and subjective aspects of residential quality to be considered, including "perceived environmental quality indicators […] that can be extensively used in town-planning" (Bonaiuto et al. 2003: 42) .
Following this, residential neighborhood satisfaction has been defined as "the experience of pleasure or gratification deriving from living in a specific place. […] it is thus conceived as a multifaceted dimension" (Bonaiuto et al. 2006: 24) . In this sense, notwithstanding the fact that many performance indicators have been proposed over the years, "the concept of satisfaction has become the most widely used in evaluating residential environments" (Amole 2009: 76) . unfortunately, most of the contributions presented so far "do not assess the truly important social processes and dynamics that result in cohesive and supportive neighborhoods" (Cantillon et al. 2003: 321) . Simply put, "limitations of data and methodology as well as differences in substantive focus have meant that a number of unanswered questions remain" (Weden et al. 2008 (Weden et al. : 1257 . Given the deep and intriguing relationship between neighborhood conditions and residents' satisfaction, this paper thus aims to analyze the relationship between neighborhood characteristics and residents' degree of satisfaction, examining the impact of the quality of local housing and neighborhood on residents' satisfaction. Specifically, grounded on a constructivist knowledge basis, the main purpose of this study is to use fuzzy cognitive mapping (FCM) to dynamically examine the influence of neighborhood conditions on urban residents' satisfaction. Beyond the reasons presented above, analyzing the determinants of neighborhood satisfaction is important "because the lack of neighborhood stability [and satisfaction] results in a paucity of high quality neighborhood institutions […] which serve to bind residents together and provide services" (Cantillon et al. 2003: 322) . Hence, there is considerable scope to explore the applicability of FCM in this particular context, namely because these maps allow cause-and-effect relationships between concepts to be better identified and decision situations to be better understood. Although this approach has long been validated and extensively applied in several decision situations, no previous evidence has been found applying FCM to this particular issue.
The remainder of the paper is organized as follows. The next section starts by presenting a brief review of the literature on neighborhood satisfaction. The following section presents the methodological background. Section 4 explains the technical steps followed during the construction of our framework and presents the results achieved. Section 5 presents concluding remarks and perspectives for future research. Cho et al. (2005) claim that the last decades of rapid industrialization and urbanization have reduced the importance of neighborhoods and changed their meaning as traditional communities. nevertheless, it is also true that we still spend a great deal of time and resources in our neighborhoods, making it important to understand how they are rated. Indeed, neighborhood satisfaction is recognized as an important component of individuals' quality of life and, thus, residents' evaluations of neighborhoods determine the way they respond to their habitat and form a basis for public policy feedback (cf. Greenberg, Crossney 2007; Salleh 2008) .
STUDIES ON NEIGHBORHOOD SATISFACTION
Grounded on this initial premise, an array of different approaches to analyze residential environments has resulted from the efforts of different disciplines, namely: anthropology, architecture, economics, environmental design, geography, psychology and sociology (cf. Ge, Hokao 2006) . Although applying and developing concepts intrinsically related to their theoretical foundations, these different approaches suggest that neighborhood satisfaction is a function of a whole series of factors, which have been analyzed from two main perspectives, namely: (1) the purposive approach, where neighborhood satisfaction is conceived as a measure of the degree to which the environment facilitates or inhibits the goal of the user; and (2) the aspiration-gap approach, where neighborhood satisfaction is seen as a measure of the gap between consumers actual and aspired needs (see Amole 2009; Fauzi et al. 2012) .
It has been found, however, that "whenever residential satisfaction has been examined, it has usually focused on one (but rarely more than one) of the levels of the environment […] and with very little differentiation between the levels" (Amole 2009: 77) . In this sense, it is worth noting that a more comprehensive and robust view of this sense of residential and neighborhood satisfaction has been recently reported in the literature. Indeed, more and more researchers consider that neighborhood satisfaction should be conceptualized as a multi-faceted construct, comprising a wide range of different physical, social and management attributes, such as: relationships with neighbors; housing characteristics; and the local physical environment itself, which includes demographic factors, its functionality (e.g. safety, presence of and access to services), aesthetics (i.e. appearance) and health features (i.e. air quality and pollution) (cf. Bonaiuto et al. 2003 Bonaiuto et al. , 2006 Amole 2009; Rioux, Werner 2011) . Furthermore, "social and physical conditions of neighborhood and urban settings had been linked to both emotional and behavioral outcomes of neighborhood residents", meaning that the above mentioned determinants of neighborhood satisfaction involve cognitive, affective and conative dimensions (Austin et al. 2012: 419) .
Specifically, in analyzing the effects of neighborhood conditions on residents' satisfaction, previous studies have analyzed many variables such as: local jurisdiction effect, crime, physical decay and other activities and land uses (Greenberg, Crossney 2007) ; noise, green areas, naturalness and openness (Bonaiuto et al. 2003; Gidlöf-Gunnarsson, Öhrström 2007; Hur et al. 2010; Jong et al. 2012) ; effects of place scale (Bonaiuto et al. 2003; Lewicka 2010) ; perceived neighborhood social cohesion, welfare, friendliness of neighbors, ethnic, racial and economic composition (Lansing, Marans 1969; Cheung, Leung 2011) ; architectural-planning space, landscaping, housing services, style and condition, children's playgrounds, community halls, organization, car parks, security and disability facilities, neighborhood facilities and environment (Lansing, Marans 1969; Bonaiuto et al. 2003; Salleh 2008; Youssoufi, Foltête 2013) ; communal services such as roads, transport services, sewer system and basic utilities within the housing area (Mohit, Azim 2012) ; and symbolic factors (e.g. sense of identity and prestige values) (Lansing, Marans 1969 ) (for further discussion, see also Zehner 1971; Türkoğlu 1997; Ukoha, Beamish 1997; Liu 1999; Westaway 2006; Stronegger et al. 2010; Rioux, Werner 2011; Gupta et al. 2012; oshio, urakawa 2012) .
These contributions vary according to the focus of the investigation. Although satisfaction is commonly seen as an important indicator of quality of life and well-being (Amole 2009; Mohit, Azim 2012) , helping to identify the relationships between various dimensions of the residential environment, it should be highlighted that very little is known about what predicts satisfaction in an urban community context overall. Indeed, "while conceptual and methodological improvements advanced theory and empirical support, the field is still struggling for a complete and adequate measure of community social organization", which can lead to higher indices of neighborhood satisfaction (Cantillon et al. 2003: 328) . In this sense, following Cheung and Leung (2011: 570) , "further research should ideally conduct both quantitative and qualitative studies to advance knowledge in various ways […] Principally, the design is required to affirm causal relationships between the factors, typically by relying on a panel study". It is precisely to fill this gap that there is considerable scope to explore the applicability of fuzzy cognitive mapping in the context of this study, namely because its value relies in the elicitation and management of practical topics to compose a story about the relationships between determinants of neighborhood satisfaction.
BACKGROUND ON FUZZY COGNITIVE MAPPING
It is widely recognized that cognitive mapping is "a useful tool for modelling the complex relationships among variables of a problem/phenomenon, even if complex" (Carlucci et al. 2013: 212) . Although typically dependent on the participants' degree of involvement, cognitive maps "facilitate the representation and communication, support the identification and the interpretation of information, facilitate consultation and codification, and stimulate mental associations" (Gavrilova et al. : 1758 . This makes them very useful within decision making frameworks, allowing decision makers to deal with a simple and extremely versatile decision support tool. Indeed, cognitive maps boost discussion among decision makers, allowing the rate of omitted decision criteria to be reduced, and significantly improving the understanding of decision situations (cf. Ferreira et al. 2012) . Kosko (1986; 1992) has been acknowledged for enhancing the power of this decision support tool and for introducing the term FCM, namely because he considered fuzzy values for the criteria and fuzzy degrees for the relationships between them (cf. Carlucci et al. 2013) . After Kosko's pioneering work, FCM has been widely applied in different decision making contexts (e.g. Tsadiras et al. 2003; Kok 2009; Salmeron 2009 Salmeron , 2012 yaman, Polat 2009; Papageorgiou et al. 2012; . This type of cognitive map has two particular characteristics: (1) the relationships between nodes follow a fuzzy logic, meaning that causal relationships are simultaneously represented by a sign of positive/negative causality and by an inten-sity/influence degree number, which ranges from -1 to 1; and (2) the system incorporates ideas from artificial neural networks and fuzzy logic, involving feedback links among concepts/criteria, which allow temporal aspects to be dynamically considered in the decision making process Carvalho 2013) . Figure 1 illustrates the typical structure of an FCM, where C i represents criterion i and Wij stands for the influence degree of the relationship between criteria i and j.
All the values in the map can be fuzzy. This means that each criterion has a state value A i that can be a fuzzy value in the range between [0, 1] or a bivalent logic in {0, 1}. In addition, the weights of the links (also known as arcs) can be a fuzzy value within [-1, 1] or a trivalent logic within {-1, 0, 1}. In technical terms, this means that there are three different types of relationships between nodes: (1) negative causality (W ij < 0), where an increase/decrease in the value of C i leads to an decrease/increase in the value of C j ; (2) null causality (W ij = 0), which takes place when there is no relationship between C i and C j ; and (3) positive causality (W ij > 0), where an increase/decrease in the value of C i leads to an increase/decrease in the value of C j (cf. Kim, Lee 1998; Mazlack 2009; Kok 2009; Salmeron 2009; yaman, Polat 2009) .
Behind the graphical representation, there is a 1 × n state vector A that gathers the values of the n criteria; and a n × n weight matrix W (i.e. connection matrix or adjacency matrix) that includes the weights W ij of the causal relationships. Kok (2009) and Carvalho (2013) , among others, state that non-zero values on the main diagonal can be considered. However, this matrix usually presents all the entries in the main diagonal as equal to zero, meaning that a concept only seldom causes itself. Hence, the value of each node is influenced by the values of the interconnected nodes (with the appropriate weights) and by its previous value. The mathematics behind FCMs can be summarized in formulation (1), where A i (t+1) represents the activation level of criterion C i at time t + 1; f is a threshold activation function; A i (t) stands for the activation level of criterion C i at time t; A j (t) is the activation level of criterion C j at time t; and W ji represents the weight of the causal relationship between both criteria:
According to Mazlack (2009) , the overall impact of a change in the value of one criterion can be given by a new state vector A new , which is obtained by multiplying the previous state vector A old by the weight matrix W. As discussed by Carlucci et al. (2013: 213) exercise based on the results of an exemplificative simulation carried out by Kok (2009) . A ranking (i.e. "strength of impact") of concepts can then be obtained, showing how the system is perceived in the FCM. "What-if" questions can also be formulated, to ascertain the impact on the system as whole of changes in some concepts (Carvalho 2013) . overall, fuzzy cognitive mapping has "powerful and far-reaching consequences as a mathematical tool for modeling complex systems" (Mazlack 2009: 5) . From this premise, there is considerable scope to explore its applicability in the identification of key determinants of neighborhood satisfaction. It is worth mentioning, however, that by enabling decision makers to consider their own values and preferences in the decision making process, without looking for optimum solutions, our proposal is quite distinct from "traditional" optimization methods using existing data. This is a reflection of the constructivist learning-based nature of the approach followed.
CONSTRUCTING THE FUZZY COGNITIVE MAP
In this section, the usefulness of fuzzy cognitive mapping in the construction of a measurement framework for neighborhood satisfaction is discussed. no previous documented evidence has been found reporting the application of this approach to evaluate residential neighborhood quality and satisfaction.
Participants
As far as the construction of a cognitive map is concerned, yaman and Polat (2009: 387) defend that "using a group of experts has the benefit of improving the reliability of the final model". In this sense, when setting up a decision group, three basic guidelines were taken into consideration. Firstly, "the expert panel number is quite difficult to establish and no study has been conclusive with respect to it" (Salmeron 2009: 276) . Secondly, caution was taken to form a group that could be brought together with some ease. Thirdly, it was taken into account that "the consultant [i.e. researcher or facilitator] will relate personally to a small number (say, three to ten persons)" (Eden, Ackermann 2001: 22) . Grounded on these three basic guidelines, the experts were selected based on a voluntary basis and on the years of experience. This resulted in a group formed by six members (i.e. two women and four men with ages ranging between 31 and 73 years old, and with different academic backgrounds), which consisted mostly of representatives of homeowner associations and condominium administrators from different cities and neighborhoods of the Central-West region of Portugal. It is worth clarifying, however, that because our approach is process-oriented, the procedure followed can work well with a different group of decision makers and/or in different communities (cf. Ferreira et al. 2014) . Methodologically, this also means that, with adjustments, this FCM-based framework is flexible enough to accommodate new information, and a major benefit is that it allows for greater transparency in the manner in which information is integrated and structured; which, in turn, allows for better informed and more comprehensive decision making. From this premise, there are no optimization concerns/routines during the construction of an FCM, and we recommend that the framework proposed be seen as a learning mechanism rather than as an end in itself or a tool to prescribe a single or final solution.
In this study, the group's FCM was constructed during an intensive 6-hour work session, which was conducted by a trained facilitator, accompanied by an ICT technician who was responsible for registering the session results. Due to the processoriented nature of the framework developed, it has been noted that the layout of the conferencing room can be important to potentiate group dynamics and to provide references for possible replications of the procedures followed (cf. Bana e Costa et al. 2014) . The layout of the conferencing room used in this study is presented in Figure 3 .
It is worth mentioning, in addition, that the panel members' origins were carefully selected according to parameters such as architectural and urban planning, human density and location, allowing different opinions to be confronted and analyzed. Furthermore, both high-and low-quality neighborhoods were considered within the urban context.
Post-its Wall Participants
Facilitator ICT Technician Screen Lee et al. (2008: 61) Ackermann and Eden (2001) , the basics of this technique consists of writing what the group members consider as important criteria on post-its (i.e. one criterion per post-it), and sticking those post-its on a large piece of paper. Based on permanent debate among the participants, this procedure should be repeated until the group reveals collective satisfaction with the number and depth of the criteria identified. The following phase of the technique consists in the organization of the post-its by areas of concern (i.e. clusters), allowing additional discussion to take place and, thus, clarification regarding the significance of each criterion to be increased. In the third and last stage of the process, each cluster is analyzed separately and the stickers are reorganized according to a meansend-based logic. Figure 4 presents two snapshots of the application of the "post-its technique" in this study.
Identifying concepts and quantifying relationships
The application of this technique is usually considered concluded when the group agrees on the form and content of the map, which is often called "strategic" map. In this study, the conception of the map was supported by the Decision Explorer software (www.banxia.com). Figure 5 presents the final outcome, which represents the group's consensus on the key determinants of neighborhood satisfaction (an editable version of the map can be obtained from the author upon request).
As recognized by Ferreira et al. (2014) , the construction of a collective cognitive map assumes a subjective nature strongly dependent on the facilitator's skills and deeply influenced by the perceptions of the group. As such, it should be understood that the map represented in Figure 5 is "merely" an instrument meant to create consolidated information regarding the decision problem. While this may be identified as a methodological shortcoming, it is more than compensated by the efforts made by the participants involved in the decision process, and by the high volume of information discussed and contained in the map, which allow the decision problem to be clarified and the understanding of the relationships among criteria to be improved. Furthermore, the map created in this study allowed the participants to be provided with a holistic picture of neighborhood satisfaction, which they considered extremely positive.
At this stage of the process, the agreed upon collective map was reconstructed with the support of the FCMapper (http://www.fcmappers.net) and Pajek software (http://pajek.imfm.si/doku.php), which allowed the participants to dynamically analyze the intensity of the links identified in Figure 5 . Figure 6 presents the new layout of the map, where, for simplification reasons, the numbers stand for the determinants of neighborhood satisfaction previously identified (a full version using determinant names instead of numbers can be obtained from the author upon request).
The participants were provided with Figure 6 and, after additional discussion, they were asked to analyze the intensity of the relationships between criteria. The analysis carried out for one of the clusters is illustrated in Figure 7 , where the intensity of each cause-and-effect relationship is quantified and ranges from -1 to 1, as indicated in section 3. It should be highlighted, however, that the analysis was extended to all the clusters.
As indicated in section 3, the participants were asked to fill in an adjacency matrix containing the intensity degrees identified in the previous step. Due to the size of the final version of the map, which contains 124 interlinked determinants of neighborhood satisfaction, the resulting 124 × 124 weight matrix cannot be presented here. It should be underlined, however, that this procedure served to promote further debate on the research outputs and to determine the basis for recommendations (cf. yaman, Polat 2009; Salmeron 2012; Carlucci et al. 2013) .
Interpreting the research outputs
The FCM obtained in this study was carefully analyzed and approved by the group members, representing the agreement reached by them. Due to the context-dependence of the map, it is important to bear in mind that rather than a single formulaic answer to the decision problem, the outputs obtained aim to encourage discussion among participants, while promoting a better understanding of the factors that influence neighborhood satisfaction. It is worth noting, in addition, that several static and dynamic tests were carried out throughout the study; and, "through a proper neural network computational model, [...] what we can get is an idea of the ranking of the variables in relationship to each other according to how the system is perceived in the FCM" (Carlucci et al. 2013: 216) . In this sense, and following the mathematical formulations presented in section 3, Table 1 shows the most relevant determinants of neighborhood satisfaction that resulted from the concept interaction presented in the FCM.
As explained, the intensity of each link and the relative importance of each criterion are, indeed, calculated according to the experts' own perceptions of that importance and after discussion and negotiation among the panel members. We are aware that this approach is non-linear and inherently subjective. However, an important feature of the software used to support the process is that it allows interactive exploration of changes in the inputs to the model, such that the impact of such changes can be seen immediately, offering opportunities for further discussion. This also provides support for the estimates presented, which, as noted, resulted from the evolutionary collective perception that the group gained throughout the negotiation process. Again, this is a reflection of the constructivist nature of the framework.
Due to the high number of concepts comprised in the FCM (i.e. 124), only those with the highest 20, 22.70 and 19.30 . These results seem to be consistent with the findings of a recent study developed by Bonaiuto et al. (2015) , who highlight the importance of physical and social attributes in the assessment of neighborhood satisfaction. However, the FCM approach further identified a large number of other determinants (see Fig. 5 ), of which the focus of this study was on the ones with the highest levels of centrality (see Fig.  6 and Table 1 ). The issue of blight (i.e. abandoned buildings -reference 87 in Fig. 5 ), for instance, is one that can be easily overlooked and/or undetected by statistical methods alone, but can affect residential neighborhood satisfaction and property value. Indeed, as pointed out by the group, some of the factors included in the neuro-fuzzy system developed in this study are rarely taken into account in the current evaluation practices, but cognitive mapping allowed for their identification, reducing the rate of omitted factors (as recognized by the group members). Following this, the FCM conceived in this study offers a real insight into the determinants capable of improving neighborhood satisfaction, supporting the premise that "FCMs are simple, yet powerful tools for modeling and simulation of dynamic systems, based on domainspecific knowledge and experience" (Papageorgiou et al. 2012: 45) . This study is process-oriented, meaning that direct extrapolations of the results achieved should be treated with caution. While this can be seen as a methodological limitation, it also offers great potential in terms of flexibility and practical application. Indeed, as already pointed out by Salmeron (2009: 275) , "from an Artificial Intelligence perspective, FCMs are supervised learning neural systems, whereas more and more data is available to model the problem, the system becomes better at adapting itself and reaching a solution". As such, this framework holds great potential for strategic planning and development of residential environments, which is of prime concern for architects, planners, developers, policymakers and city administrators.
Limitations and recommendations
The application of cognitive mapping techniques allowed the group members to: (1) identify key determinants of neighborhood satisfaction; (2) promote debate throughout the group meeting; (3) analyze and combine objective and subjective measures and attributes (for instance, some of the criteria identified in Figure 5 are purely objective (e.g. existence of children's playgrounds, green areas or basic utilities within the housing area), while others are more subjective (e.g. neighborhood interpersonal relationships)); and (4) provide insights about the driving forces and the key feedbacks in the system that can improve the understanding of neighborhood satisfaction.
Although the system created allowed encouraging results to be achieved, the methodological approach itself is not deprived of some limitations. It is limited in at least the following two ways. First, the technical procedures followed are subjective and context-dependent, meaning that direct extrapolations are discouraged without proper adjustments. (Stach et al. 2005: 372) . It should be recalled, however, that these methodological shortcomings are more than compensated by the efforts made by the participants involved in the decision process, and by the high volume of information discussed, which allowed experiences to be shared and insights on the role of key relationships in the system to be detected, which might otherwise go undetected by statistical methods alone (for discussion, see Stach et al. 2010) . Also, the FCM created in this study allowed cognitive load to be reduced, enhancing recall and learning of information. In addition, the importance of group dynamics and negotiation to clarify complex decision situations was recognized too, namely because they allowed participants to confront different opinions and perspectives, and to reach a consensual framework. Therefore, one can argue that the use of FCMs offers much more than a mere meeting of experts coming to some agreement. As recognized by Belton and Stewart (2002) and , among others, the interactive nature of the approach allows decision makers to enter into decision dimensions that would not be possible to reach by other ways. All in all, as pointed out by Honold et al. (2012: 315) , "enhancing the diversity of environmental data and integrating subjective perspectives of users […] might be the most promising approach in defining priorities for intervention programs within urban areas".
CONCLUSIONS
According to Ge and Hokao (2006: 165) , "the improvement of residential environment quality has become one of the main targets of city policy and urban planning". Hence, the results presented in this paper can provide relevant information for the effective and efficient planning and development of residential environments by assisting the better understanding of the various determinants of neighborhood satisfaction.
Although remarkable progress has been achieved over the years, the existing studies fall short of comprehensively identifying the dynamics behind the determinants of this phenomenon. In addition, it has long been acknowledged that the level of neighborhood satisfaction is specific to the housing area, community and city policies, which prevent the generalization of research findings (Mohit, Azim 2012) . With these premises in mind, and assuming a non-dogmatic position, this study aimed to identify determinants of neighborhood satisfaction using FCMs. Because FCMs are known as neurofuzzy systems able to incorporate decision makers' knowledge and expertise, they reveal powerful and far-reaching consequences as a mathematical tool for analysis and modeling of complex decision situations (cf. Mazlack 2009). Hence, the FCM that resulted from this study allowed the participants to: (1) identify key factors/variables of neighborhood satisfaction; (2) boost discussion and negotiation throughout the group meeting; (3) analyze and combine different types of measures and attributes; and (4) provide important insights about the driving forces and respective key feedbacks that can improve the understanding of neighborhood satisfaction. In addition, the negotiation process allowed experiences to be shared and insights on the role of key relationships in the system to be detected, holding great potential in defining priorities for intervention programs within residential environments. Although still at an early stage, we believe that the approach proposed in this paper has proven worthwhile for multiple reasons. In particular, the findings presented have important implications for how researchers analyze neighborhood conditions. no evidence has been found of other studies attempting to analyze neighborhood satisfaction using FCM.
As discussed, this study is not without limitations. However, these limitations point to directions for future research. Indeed, such research could gauge the generality and specificity of the findings, and might want to: (1) conduct a panel study within a different geographical area; (2) incorporate lessons learnt through other studies with different participants and/or with different methodologies; (3) create a survey based on different panel studies to increase the reliability of the findings; and (4) contrast the strengths and weaknesses of this framework to other frameworks, approaches and/or methods. Following Bonaiuto et al. (2003) , improvements will be seen as a step forward in furthering our knowledge of neighborhood evaluations, which can subsequently be compared and improved within environmental management strategies and interventions.
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